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Hello Everyone,

It's been a challenging year for all of us with the COVID 19
pandemic, mass protests and other concerning events hap-
pening around the world. As the President of an international
organization, | consider how these events impact our mem-
bership around the globe, particularly in the case of how
lockdowns and travel restrictions could impact a patient’s
transport to Cl for their cryopreservation. Rest assured, we
are doing all we can to work around any national, regional or
local restrictions as needed, but the most integral part of our
cryopreservation team will always be you, our local member,

who best know their own circumstances, region and laws.

So please take note if you are in poor health or otherwise
nearing end of life and eventual cryopreservation. In light
of the ever-changing circumstances, this is an excellent
time to look into your standby and transport arrangements.
It is especially important now to determine if there are any
unusual travel, medical or other unique circumstances or
temporary restrictions in place due to the pandemic or other
events. Even if your arrangements are already in place (and
if they are, my personal kudos to you for planning ahead!) it
is in your best interest to review and confirm those arrange-
ments in case something has changed. If you haven't made
those arrangements, perhaps facing the unprecedented
times we are going through will help provide the impetus to

take them more seriously and actively plan for and make the
necessary arrangements.

In spite of all that, I would still like to strike a note of optimism
here and say whatever difficulties we are facing, | remain
certain that we will collectively overcome these setbacks
and grow to become a stronger and better world. Regarding
the pandemic, | think recent news about the governments,
research centers, doctors and scientists everywhere work-
ing hard to find solutions is a reason to be hopeful this will
be over soon. | realize there are many conflicting reports out
there, but | choose to focus on the positives and like every-
one else, sincerely hope for a resolution to all this sooner
rather than later.

As a cryonicist, | have confidence in the future and am
optimistic thinking about the rapid pace of technological
advances and what the future holds. | appreciate all the
comforts we enjoy today and look forward to what's in store
for tomorrow. In many ways, | believe it is fair to say that
we are generally spoiled as a society when we step back
to consider all that we have now compared to what our
ancestors had as little as 50 or 100 years ago. Advances in
communications and connectivity come to mind, with the
explosion of the internet and internet-enabled devices and
applications. Transportation continues to become faster,
more convenient and more environmentally-friendly and
efficient. Business and industry constantly drive innovation
and introduce new products and services to make life better.

But most important, mankind continues to revolutionize
healthcare and advance our knowledge of medicine and
the human body. Dedicated researchers are constantly
finding new ways to fight diseases and ailments. The aver-
age life expectancy continues to rise. People worldwide
have more access to healthcare and access to cures and
procedures undreamt of decades ago. The track record of
success makes me wonder “What revolutionary advances
are ahead?” rather than worry that our current problems can
never be solved.

All these things give me reason to be hopeful rather than
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fearful of both the far and near future. | think cryonicists in
general are more in tune with technology and futurism and
tend to have broader knowledge of scientific progress and
potential and therefore have a more positive outlook on the
future.

Please try to consider this when you see or read the negative
stories and comments flooding the news and social media.
[ try to put it all in a greater perspective, understanding and
appreciating the incredible resources and talent we have
working to solve our problems and this helps me keep a
positive attitude.

The Cryonics Institute continues to operate efficiently and is
in a good place despite the isolation restrictions and quaran-
tines in place in the State of Michigan. | am extremely proud
of our staff and their continued professionalism during these
trying times. | am also happy to have many volunteers and
donors within our membership who selflessly contribute
their time, experience and financial donations to help make
Cl better and stronger. This includes the CI Directors who
work diligently with both professionalism and humility to
ensure Cl functions smoothly and constantly continues to
improve.

2020 ELECTIONS

This reminds me of the upcoming CI elections and our
Annual General Meeting, which will take place on Sunday,
Sept. 13. There will be four director spots up for election in
this year's annual election to serve a three-year term. The
four incumbents, Stephan Beauregard, Myself, Steve Lucyx
and Andy Zawacki will be running as well as a new chal-
lenger, Cl Member, Shannon Blevins. Candidate bios will be
including with voting members' mailed ballots and are also

included in this issue of Cl Magazine.

I would also like to take this opportunity to announce my
own candidacy for the Cl board where | currently have the
honor to serve as your President. If you are happy with the
overall progress that you have seen with Cl and the direction
we have been heading in over the past several years, then |
would be happy to serve you as a director for another three
years and respectfully ask for your vote.

2020 AGM

This year's AGM will be held on Sept 13th Sunday at
3:00 pm US Central Time. Unfortunately, It will have to
be a virtual meeting due to state and practical restrictions
related to COVID mandates presently in place in Michigan,
USA. Because of these restrictions, we are unable to hold our
normal on-site meeting.

We will have our normal line up of speakers and at least one
guest speaker, and hopefully can also conduct a question
and answer session in the new online format.

Please see the announcement in this magazine or in the
news section on cryonics.org for more specifics on attend-
ing. Just follow the link provided using any internet-enabled
device to join the webinar at the appropriate time.

On the bright side, this does give our international and out-
of-state members an easy way to participate, so we are hope-
ful this allows more people to get involved. However, | really
enjoy the social networking side of the AGM and do hope
next year we can go back to our normal in-person meeting.

Sincerely,
Dennis Kowalski - President, Cryonics Institute
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Membership Benefits

Why join the Cryonics Institute?

A Second Chance at Life

Membership qualifies you to arrange and fund a
vitrification (anti-crystallization) perfusion and cooling
upon legal death, followed by long-term storage in
liquid nitrogen. Instead of certain death, you and
your loved ones could have a chance at rejuvenated,
healthy physical revival through cryopreservation.

Affordable Cryopreservation
The Cryonics Institute (Cl) offers
cryopreservation for as little as $28,000.

Affordable Membership

Become a Lifetime Member for a one-time payment
of only $1,250, with no dues to pay. Or join as a
Yearly Member with a $75 inititation fee and dues of
just $120 per year, payable by check, credit card or
PayPal.

full-body

Lower Prices for Spouses and Children
The cost of a Lifetime Membership for a spouse of a
Lifetime Member is half-price and minor children of a
Lifetime Member receive membership free of charge.

Quality of Treatment

Cl employed a Ph.D level cryobiologist to develop
CI-VM-1, Cl's vitrification mixture which can
help prevent crystalline formation at cryogenic
temperatures.

Standby Options and Assistance

Cl's use of Locally-Trained Funeral Directors means
that our members can get knowledgeable, licensed
care. Or members can arrange for professional
cryonics standby and transport by subcontracting
with Suspended Animation, Inc or International
Cryomedicine Experts (I.C.E.) Ci also offers Standby

7)

8)

9)

10)

11)

12)

Training Materials and Kits for members who choose
to perform Local Standby.

Affordable Funding Options
Cryopreservation with Cl can be funded through
life insurance policies issued in the USA or other
countries. Prepayment and other options for funding
are also available to Cl members.

Cutting-Edge Cryonics Information
Members receive a free e-subscription to the Cryonics
Institute Newsletter, as well as access to our Facebook
page, Twitter feed, YouTube channel and an official
members-only forum.

Helpful, Professional Support

Cl's professional staff is available to answer any
questions and address any concerns you may have
about Cl, your membership or Cryopreservation.

Additional Preservation Services

Cl offers a sampling kit, shipping and long-term liquid
nitrogen storage of tissues and DNA from members,
their families or pets for just $98.

Support Education and Research
Membership fees help Cl to fund important cryonics
research and public outreach, education and
information programs to advance the science of
cryonics.

Member Ownership and Control

Cl Members are the ultimate authority in the
organization and own all Cl assets. They elect the
Board of Directors, from whom are chosen our
officers. Cl members also can change the Bylaws of
the organization (except for corporate purposes).

The choice is clear: Irreversible physical death, dissolution and decay,
or the possibility of a vibrant and joyful renewed life. Don’t you want
that chance for yourself, your spouse, parents and children?

CRYONICS

Technology for Life

To get started, contact us at:

(586) 791-5961

- email: info@cryonics.org
Visit us online at www.cryonics.org
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CRYONICS

Technology for Life

Member Readiness Checklist

You've signed up for cryonics -
what are the next steps?

Welcome Aboard! You have taken the first critical step in preparing for the future and possibly ensuring your own
survival. Now what should you do? People often ask “What can | do to make sure | have an optimal suspension?”

Here's a checklist of important steps to consider.

O

O O o o o

Become a fully funded member through life insurance or easy pre-payments

Some members use term life and invest or pay off the difference at regular intervals. Some use whole
life or just prepay the costs outright. You have to decide what is best for you, but it is best to act
sooner rather then later as insurance prices tend to rise as you get older and some people become
uninsurable because of unforeseen health issues. You may even consider making Cl the owner of your
life insurance policy.

Keep Cl informed on a regular basis about your health status or address changes. Make sure your Cl
paperwork and funding are always up to date. Cl cannot help you if we do not know you need help.

Keep your family and friends up to date on your wishes to be cryopreserved. Being reclusive about
cryonics can be costly and cause catastrophic results.

Keep your doctor, lawyer, and funeral director up to date on your wishes to be cryopreserved. The right
approach to the right professionals can be an asset.

Prepare and execute a Living Will and Power of Attorney for Health Care that reflects your cryonics-
related wishes. Make sure that Clis updated at regular intervals as well.

Review the Cl Standby Manual and other materials designed to help you with you Standby Planning.
Also, consider joining or forming a local standby group to support your cryonics wishes. This may be
one of the most important decisions you can make after you are fully funded. As they say-"Failing to
plan is planning to fail”.

Always wear your cryonics bracelet or necklace identifying your wishes should you become
incapacitated. Keep a wallet card as well. If you aren’t around people who support your wishes and you
can't speak for yourself a medical bracelet can help save you.

Get involved! If you can, donate time and money. Cryonics is not a turnkey operation. Pay attention and
look for further tips and advice to make both your personal arrangements and cryonics as a whole a
success. The stronger our organization is, the stronger your chances of success.

Keep your records, contact information and contracts up to date. It is recommended you review your
relevant information annually at a minimum. One way is to schedule time to review all your materials
at the same time you submit your required Annual Proof of Funding to Cl. Also, Be especially aware of
easy to forget things like a new email, phone number or address. Remember, you can also contact us
at any time to ask if you have any outstanding paperwork or other info that needs to be updated.

The online ClI Members' Information Form is a great resource for updating your current information
on file.
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10 Worst Mistakes in Cryonics

1) Notsigning up ahead of time

Becoming a member, having contracts in place, and having paperwork in order should not be a last minute
decision. Waiting until the last minute or after death results in an unnecessary delay of care or worse- No
suspension at all! Don’t wait. Sign up here and be prepared. https://www.cryonics.org/membership/

2) Not providing proof of funding

Some people believe that they can worry about funding later or if they have funding, they have put off
providing proof of funding to ClI. This should be done annually. Failing to provide this can result in a delay of
care while the funding clears, which can take weeks. Send your proof of funding to Cl now to be prepared.

3) Nottelling anyone your plans

Being reclusive or not telling family or friends your wishes is not recommended. You should not be afraid
to tell those around you what your wishes are, especially your next of kin. Wearing a bracelet, necklace or
having identification or other items in view can speak to your wishes. This is all you have when you can't
speak for yourself. Disasters have resulted in the past from not sharing. Talk with your family, close friends
and your estate attorney, so you can be prepared.

4) Not planning

Many think cryonics is a turnkey service where you can just sign up and let fate take over. No matter how
much you pay for cryonics, you are the only one who can make sure that you will have the best chance by
planning. Cl has provided a lot of information on our website and in our standby manuals. Those who plan
succeed those who don't fail.

For more information visit: https://www.cryonics.org/resources/ci-standby-kits-and-instructions

5) Not notifying Cl of Emergencies

There is no way that your cryonics provider can help you if they do not know of your emergency. Your family,
friends, standby group or next of kin must immediately contact Cl when you are having health issues or
worse. It is also important for Cl to know if you have up and coming surgeries or procedures, including
terminal illness. Patients with a diagnosed terminal illness could enter hospice care, which might help your
cryonics situation vastly. Any delay in notifying us directly could result in a poor suspension. Those helping
you must have simple and clear instructions.

Here are some tips... https://www.cryonics.org/resources/category/C57/57

6) Committing suicide

Anyone who commits suicide who is not terminally ill or breaks a local law in doing so is potentially putting
both themselves and our organization at great risk. Cl will not risk itself for people who engage in behavior
that goes against our mission to preserve life. Such activity will likely lead to an autopsy and long delays,
rendering the suspension process substandard or impossible to carry out. Do not consider cryonics as a way
out of your problems. You are likely to not get suspended under those circumstances. If you do not have a
terminal illness and are considering suicide, you should seek mental health advice and treatment as soon as
possible. https://www.mentalhelp.net/articles/depression-hotline/
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10 Worst Mistakes in Cryonics

7) Engaging in Risky orillegal activities
Risky behaviors or associations that lead to the patient dying around suspicious circumstances will also likely
lead to mandated autopsies that will also stand in the way of your cryonics wishes. It is best to use common

sense and not put yourself in harm’s way. Not only could your life be ended, so too could your chances of
cryonics suspension or future reanimation. Use common sense and stay safe.

8) Providing financial or legal incentives that
encourage your not being suspended.

Leaving all of your insurance or cryonics money to family if you are not suspended is certainly an option at
Cl, but ironically it does provide financial incentive for hostile family members to block your suspension. As
often is the case, people will make sure you are not suspended to get a hold of your money. One suggestion
is to leave family and next of kin some separate money from cryonics funding while suggesting that Cryonics
funding go to cryonics as a donation no matter if you are buried or suspended. In addition, family or next of
kin can be further compelled to cooperate if they will actually lose the money that is allocated to them for not
cooperating. It is also suggested that your family be made fully aware of your wishes and stipulations, so they
know what the results of their actions will be. You want to make sure you put incentives and disincentives in
the correct place, so that your wishes are honored. It is suggested that your will and cryonics documentation
reflect this and get reviewed by an attorney. See https://www.cryonics.org/resources/protect-yourself-from-

legal-threats

9) Notremoving a hostile next of kin from rights to your
remains and finances

In many states and areas you can legally remove a hostile family member or next of kin from your estate. You
can reassign someone who is sympathetic to cryonics and who has the legal authority to disposition of your
remains, as well as your assets. In some states and locations there are disposition of remains reassignment
documents, as well as powers of attorney, both in regards to financial as well as medical decisions. The
executor of your will or anyone involved with making decisions should be sympathetic to your cryonics
wishes. It is your responsibility to make your wishes very clear and to remove any doubt or potential legal
resistance from family or next of kin. We suggest seeking legal advice to help you in this regard. Some
members have even made a video statement of their wishes and given it to both their cryonics organization
as well as their attorneys. Not being careful could mean that you don't get suspended, despite your wishes.
Many are surprised to learn that they lose their rights upon legal death. See an attorney and prepare.

10) Dying under less then favorable conditions

This seems harder to control then the other situations, but there are some things you can do to make your
situation more favorable. You can diet, exercise and follow the latest official medical advice to stay healthy
longer. The longer you are alive, the better the technology will probably be for suspending you and the
closer we will be to a future that may be able to reverse your condition. You can avoid travel to remote
or hostile places where such travel is risky. Some overseas travel can result in long delays both logistically
and bureaucratically. In general, dying near your cryonics provider or cryonics standby group helps your
chances. Living a healthy lifestyle and staying sociable, while surrounding yourself with people who will act
on your behalf is paramount. Building solid, positive relationships with good people is probably one of the
most important things you can do to have your wishes honored. Take care of yourself and maintain social
connectivity.
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Who
will be
there
for

YOU?

Don’t wait to make your plans.
Your life may depend on it.

Suspended Animation fields teams of specially trained cardio-thoracic
surgeons, cardiac perfusionists and other medical professionals with
state-of-the-art equipment to provide stabilization care for Cryonics
Institute members in the continental U.S.

Cryonics Institute members can contract with Suspended Animation for
comprehensive standby, stabilization and transport services using life
insurance or other payment options.

Speak to a nurse today about how to sign up.

Call 1-949-482-2150

or email tabitha@suspendedanimationinc.com

MKMCAD160205 216
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from TECHNOLOGYNETWORKS.COM

CRYONICS
NEWS

Science, Technology and Medical News from the Web

Freezing Life: The Current Trends in Cryopreservation

Stem cells illustration (stock image). | Credit: © nobeastsofierce / Adobe Stock

Cryopreservation has become an indispensable

step in the daily routine of scientific research as well as in
a number of medical applications, ranging from assisted
reproduction and transplantations to cell-based therapies
and biomarker identification. It is hardly possible to picture
today’s scientific and medical advancements without this
technique.

The successful development and implementation of all

the therapeutic and scientific discoveries involving cryo-
preservation relies on the correct and safe translation of the
method from the laboratory to the clinical and manufactur-
ing scale.

With the need to correctly use this technique, more research
is focusing on optimizing cryopreservation methods and
investigating what the long-term effects and consequences
are on the physiology of the cryopreserved material.

The physics behind cryopreservation

In order to modify or troubleshoot a protocol, we should first
understand how it works.

Cryobiology relies on very complex physico-chemical
processes and reactions, but briefly, with the drop in tem-
perature the water from the extracellular space transitions
from liquid to solid state and with this ice crystal formation
begins. With water being engaged into crystals the solute
concentration increases and induces the osmotic efflux
from the inside of the cells. The controlled reduction of
temperature is needed to ensure the sufficient osmotic
pressure difference that reduces the water levels inside the
cell and thus prevents the formation of ice crystals within it.
Simultaneously to water exit, cryoprotectant agent enters
the cell and increases its viscosity, thus preventing the cell’s
shrinkage due to dehydration1,2....

ARTICLE CONTINUES AT TECHNOLOGYNETWORLS.COM
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from SCIENCENEWS.COM

New quantum computers can
operate at higher temperatures

By Emily Conover | April 15, 2020

Quantum computing’s deep freeze is beginning to thaw.

Computers that harness quantum physics could trump
standard computers on certain types of calculations. But the
machines typically work only at temperatures tiny fractions
of a degree above absolute zero. Now, two teams of physi-
cists report that they've created silicon-based quantum
computers that work under warmer conditions.

The devices operate more than a degree above absolute
zero, the scientists report in two papers published in the
April 16 Nature. Although still chilly, that temperature is
much easier to achieve than the approximately 10 millikelvin
(0.01 degrees above absolute zero) temperatures typical of
a popular type of guantum computer based on supercon-
ductors, materials which transmit electricity without resis-
tance.

Current quantum computers top out at around 50 quantum
bits, but scientists expect quantum computers will need mil-
lions of these qubits to perform some tasks. So scientists are
working to scale them up.

Simplifying the cooling process could help the computers
grow. That's because extremely cold quantum computers
have an additional complication. The electronic compo-
nents required to control the qubits don’t work under such
chilly conditions, and need to be kept in a warmer location
and connected to the quantum chip with wiring. That wiring
would become unreasonably complex as quantum com-
puters scale up. But with quantum computers that operate
at these warmer temperatures, the qubits and electronics
could be joined together, akin to the integrated circuits that
helped make conventional computers increasingly power-
ful and ubiquitous...

ARTICLE CONTINUES AT SCIENCENEWS.COM
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from VOX.COM/RECODE

Researchers search for an effective
treatment against the coronavirus in

France. Jeff Pachoud/Getty Images

Scientists are identifying potential treatments for
coronavirus via artificial intelligence

To battle the novel coronavirus that's been linked to Wuhan,
China, researchers are using artificial intelligence to discov-
er potential treatments, including already-approved drugs
and completely new compounds. At the same time, the
pneumonia-like illness has only gotten worse. As of Friday
morning, the 2019-nCoV coronavirus had taken the lives of
more than 600 people and infected more than 30,000, with
cases documented in at least 25 countries.

Researchers at the British artificial intelligence startup
Benevolent Al say they used the tech to search for existing
approved drugs that might be helpful in limiting the virus's
infection. Another set of scientists affiliated with Deargen,
a drug discovery company based in South Korea, say that

they used deep learning to find various available antiviral
drugs that could be investigated as a potential treatment
(that research has not yet been peer-reviewed). Meanwhile,
a Maryland-based biotech company, Insilico, said it used Al
to come up with new molecules that could serve as poten-
tial medications, and it will now synthesize and test 100 of
the compounds, according to Fortune.

Here's how Benevolent described its work: The company’s
researchers wanted to find an already-approved drug that
could block the infection process. So they sent their Al look-
ing for drugs, based on chemical properties that they knew
the coronavirus to have, through a repository of an enor-
mous amount of medical data, including scientific...

ARTICLE CONTINUES AT VOX.COM/RECODE
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from SCIENCE DAILY.COM

Image designed by Freepik

Plant-based diets shown to lower blood pressure
even with limited meat and dairy

Consuming a plant-based diet can lower blood pressure
even if small amounts of meat and dairy are consumed too,
according to new research from the University of Warwick.

Published online by a team from Warwick Medical School

in the Journal of Hypertension today (25 July), they argue
that any effort to increase plant-based foods in your diet and
limit animal products is likely to benefit your blood pressure
and reduce your risk of heart attacks, strokes and cardiovas-
cular disease. They conducted a systematic review of previ-
ous research from controlled clinical trials to compare seven
plant-based diets, several of which included animal prod-
ucts in small amounts, to a standardised control diet and the
impact that these had on individuals’ blood pressure.

Plant-based diets support high consumption of fruits, veg-

etables, whole grains, legumes, nuts and seeds, limiting the
consumption of most or all animal products (mainly meat
and diary).

High blood pressure is the leading risk factor globally for
heart attacks, strokes and other cardiovascular diseases. A
reduction in blood pressure has important health benefits
both for individuals and for populations. Unhealthy diets are
responsible for more deaths and disabilities globally than
tobacco use, high alcohol intake, drug use and unsafe sex
put together. An increased consumption of whole grains,
vegetables, nuts and seeds, and fruit, as achieved in plant-
based diets, could avert upto 1.7, 1.8, 2.5 and 4.9 million
deaths globally respectively every year according to previ-
ous research...

ARTICLE CONTINUES AT SCIENCEDAILY.COM
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Sputum testing provides
higher rate of COVID-19 detection

Early and accurate detection is critical for preventing the
spread of COVID-19 and providing appropriate care for pa-
tients. Nasopharyngeal (NP) swabs, which require inserting
a long shaft into the nasal cavity to collect a sample from the
back of the nose and throat, are currently the gold standard
for collecting a specimen for diagnosis. But the procedure
is technically challenging, often uncomfortable for patients
and requires personal protective equipment that may be in
short supply. Other approaches to collecting specimens --
including from an oropharyngeal swab and sputum -- have
been tested in small studies, but there is uncertainty about
which method is best for detecting the virus.

In a new study published in EBioMedicine, investigators

from Brigham and Women'’s Hospital conducted a systemat-

ic review and meta-analysis, analyzing data from more than
3,000 specimens to compare the three approaches. The
team found that sputum testing detected the RNA of the vi-
rus that causes COVID-19 at significantly higher rates while
oropharyngeal swab testing had lower rates. Regardless of
the collection method, the earlier samples were collected
after symptoms began, the higher the detection rate.

“The accurate diagnosis of COVID-19 has implications for
health care, return-to-work, infection control and public
health,” said corresponding author Jonathan Li, MD, a
faculty member in the Division of Infectious Diseases at the
Brigham. “Our gold standard in and out of the hospital is the
nasopharyngeal swab, but there's a lot of confusion about
which sampling modality is best and most sensitive. Our
study shows that sputum testing resulted in significantly
higher rates of SARS-CoV-2 detection and supports the use
of this type of testing as a valuable method for the diagnosis
and monitoring of COVID-19 patients.”

Li and his colleagues scoured the literature -- both preprints
and published papers -- for studies that assessed at least...
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Cerebras Systems is making wafer-scale Al chips.Image Credit: Cerebras Systems

Cerebras Systems unveils arecord
1.2 trillion transistor chip for Al

New artificial intelligence company Cerebras Systems
is unveiling the largest semiconductor chip ever built.

The Cerebras Wafer Scale Engine has 1.2 trillion transistors,
the basic on-off electronic switches that are the building
blocks of silicon chips. Intel’s first 4004 processor in 1971
had 2,300 transistors, and a recent Advanced Micro Devices
processor has 32 billion transistors.

Most chips are actually a collection of chips created on

top of a 12-inch silicon wafer and are processed in a chip
factory in a batch. But the Cerebras Systems chip is a single
chip interconnected on a single wafer. The interconnections
are designed to keep it all functioning at high speeds so the
trillion transistors all work together as one.

In this way, the Cerebras Wafer Scale Engine is the largest
processor ever built, and it has been specifically designed to

process artificial intelligence applications. The company is
talking about the design this week at the Hot Chips confer-
ence at Stanford University in Palo Alto, California.

Samsung has actually built a flash memory chip, the eUFS,
with 2 trillion transistors. But the Cerebras chip is built for
processing, and it boasts 400,000 cores on 42,225 square
millimeters. Itis 56.7 times larger than the largest Nvidia
graphics processing unit, which measures 815 square mil-
limeters and 21.1 billion transistors.

The WSE also contains 3,000 times more high-speed, on-
chip memory and has 10,000 times more memory band-
width.

The chip comes from a team headed by Andrew Feldman...

ARTICLE CONTINUES AT VENTUREBEAT.COM
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Research suggestsiron levels as a factor in aging

July 17 2020. Research reported on July 16, 2020 in Nature
Communications indicates that avoidance of high iron lev-
els may be associated with a longer life.

High iron levels increase damaging oxidative stress and
have been linked with Parkinson disease, Alzheimer disease
and other disorders.

For their research, scientists at the University of Edinburgh
and the Max Planck Institute for Biology of Ageing in Ger-
many utilized genetic data from over a million people. They
identified ten regions of the genome associated with long
lifespan, healthspan (years lived relatively free of disease)

and extreme longevity. Genes associated with iron metabo-
lism in the blood were found to be overrepresented in all
three measures of aging. The finding indicates that these
genes may contribute to a long and healthy life and could
help explain some of the variance in rate of aging observed
among different individuals.

“We are very excited by these findings as they strongly sug-
gest that high levels of iron in the blood reduce our healthy
years of life, and keeping these levels in check could
prevent age-related damage,” commented coauthor Dr Paul
Timmers of the University of Edinburgh’s Usher Institute....
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The Prospect for Immortality”

CHAPTER X

Manners, Modes, and Morals of Tomorrow

Almost every commodity, however desir-
able or necessary, if it is not an immediate
necessity, needs to be “sold,” whether it is life
insurance, food, medicine, or anything else.
If respiration were not reflex, many people
would have to be given a hard sell to draw a
breath of air. Immortality itself will have to
be “sold” to enough people to start the freezer
programs.

Will tomorrow really be better? Is it worth
the struggle? If we agree that it will become
possible to mould personality, then logically
this alone should assure an affirmative an-
swer; we can all be made into jolly, as well as
jolly good, fellows. Still, we would like some
assurance that the external changes will be
worthwhile also.

In the previous chapter we talked about

the uses of immortality in the most general
terms, and of course detailed prediction on a
long-term basis is entirely out of the question.
However, it will be amusing to spell out a few
of the shorter-range possibilities, and it may
help make the prospect seem more real and
personal. There will be no attempt here to be
systematic, let alone exhaustive.

Before beginning this sketchy catalogue, it
might be well to give just a hint of the more
distant future - not by indicating anything
that will be in it, for this is hopeless, but by
specifying something that will not.

Beyond Beowulf

A favorite bromide of writers is that “human
nature doesn’t change” But the manifesta-
tions of human nature vary rather widely with
cultural differences,

as we know, e.g., from studies of identical
twins reared separately; and soon there will
be changes in its biological basis as well, with
results beyond guessing.

It is true that we still read Beowulf, and the
Iliad, and Hamlet, and many scholars blithely
assume that these and similar works will
remain in our culture forever. But in the last
thirty or forty thousand years, the supposed
tenure of modern man on earth, cultural
changes have been relatively small, and bio-
logical changes virtually nil. In the next few
centuries, the changes will be incomparably
greater.

I am convinced that in a few hundred years
the words of Shakespeare, for example, will
interest us no more than the grunting of
swine in a wallow. (Shakespearean scholars,
along with censors, snuft grinders, and wig
makers, will have to find new, perhaps un-
imaginable occupations.) Not only will his
work be far too weak in intellect, and written
in too vague and puny a language, but the
problems which concerned him will be, in
the main, no more than historical curiosities.
Neither greed, nor lust, nor ambition will in
that society have any recognizable similarity
to the qualities we know. With the virtually
unlimited resources of that era, all ordinary
wants will be readily satisfied, either by sup-
plying them or by removing them in the mind
of the individual. Furthermore, if civilization
will have survived that long amid the titanic
forces available, it would seem that satisfac-
tory modes of living and mutual accommoda-
tion must have been worked out. Competitive
drives, in the inter-personal sense, may or
may not persist; but if they do, it will be in
radically modified form.
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It is impossible to say whether most of us
will be resuscitated before or after man has
worked really drastic changes in himself. My
own guess is that most of us now living will
be frozen by non-damaging methods, and
the reversal of aging will be easier than a
complete redesigning and rebuilding of the
brain and body, and we can therefore expect
to awaken while people are still more or less
human. Let us then cast a few glances into the
middle distance, and try to perceive some of
the facets of life in this period.

Stability and the Golden Rule

As already suggested, the prospect of im-
mortality should provide a strong damper on
rash and impetuous action and anti-social
behavior. National leaders will want to pre-
serve their own skins, and will be forced to
take a much longer view. A temporary ad-
vantage will become unimportant. Everyone’s
life will depend on the steady functioning of
the freezers, and hence on the reliability of
economic and administrative institutions. No
one will be excessively greedy, in the knowl-
edge that soon he will be stiff and cold and at
the mercy of his successors, whose good will
he dare not endanger.

In the era of the freezers, and still more mark-
edly when immortality has actually been
realized, there will be very salutary effects on
interpersonal behavior. Our actions will be
strongly influenced by the realization that not
only ourselves, but the other fellow also, will
be around a long time. The people we meet in
business life and in casual encounters of every
kind can no longer be counted upon to fade
away and disappear; instead, our paths may
cross repeatedly in a long future dimly seen.
All business becomes “repeat” business; there
are no more one-shots.

The Golden Rule then becomes not an ideal
but a necessity, and there may well occur a

The Prospect for Immortality”

Golden Age of morality and ethics, with every
man counting every other his friend and
neighbor.

(Some wiseacre is sure to ask what happens
when a masochist tries to apply the Golden
Rule. But it is not claimed either that the Rule
is always crystal clear, or, even if it were, that
the disposition to apply it would automatical-
ly liquidate dissension, but only that the Rule
is on the whole a good one, and its general
application would be a large step in the right
direction.)

Possibilities of Stagnation
and Decadence

Speculating about the ways of immortals,
some writers have worried about decadence
engendered by the excessive caution and ti-
midity of those who are potentially immortal
but vulnerable to accident. It has been conjec-
tured that society would be emasculated, that
new ventures would cease, that every citizen
might eschew risks of all kinds - even refus-
ing so much as to use vehicles for fear of an
eventual accident.

This kind of development seems to me highly
unlikely. In the second place, medical art will
necessarily be so far advanced that few kinds
of accident could result in permanent death.
In the first place, creative drives and competi-
tive pressures will persist in some form, and
can be depended upon to keep the yeast fer-
menting nicely. As always, those who refuse
risks and challenges will probably sooner or
later be trampled into the ground - perhaps
in a humane and genteel way, but firmly. As
the lyricist says, “It’s not the earth the meek
inherit, but the dirt”

Even exceptionally dangerous jobs are not

likely to go begging. A worthy cause, high

pay, and glory will find at least a few takers
for a long time to come.
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More serious and sinister is the threat of
decadence through strange and sophisti-
cated new forms of seduction. We already
have large numbers of “T'V bums” with bent
spines, bloated bellies, and stupefied minds
from endless hours of slouching, snacking,
and staring. Will an ordinary man be able to
withstand the temptation to sit in a corner all
day and tickle himself with ESB? What will
happen when the circuits of the brain are well
understood, and hallucinations of the most
convincing reality can be made to order, so
that a man can rent a tape, put on his Dream-
ie helmet, and experience the part of the hero
in a romantic adventure?

No neat and easy answer seems possible here.
In China there actually are derelict souls who
spend all their time in opium dens, if they
can manage it. But this kind of activity would
seem to be more or less self-limiting, since

no one can retire from the world altogether
without having someone else to look after
him and his affairs.

An Eye for an Eye

It has been speculated that in a Golden Age
criminals will be “cured” rather than pun-
ished. This notion seems to me faulty, or at
least dubious, in three respects.

First, we cannot yet say for sure that every
criminal is actually sick. He may be a healthy
man who has decided (perhaps rightly!) that
his interests and those of society do not coin-
cide.

Second, even if antisocial behavior invariably
resulted from a specific, curable disease, it
would still be necessary to impose punish-
ment for its deterrent effect. It is true that in
medieval England petty crime flourished in
spite of cruel punishments, and that crimes of
impulse and passion are difficult to deter, and

The Prospect for Immortality”

that many criminals are repeaters; but with-
out deterrence the situation would be much
worse, and the proposition remains generally
valid.

Third, the general psychological atmosphere,

and the feelings of the victims of wrongdoing,
may for a long time demand traditional ideas
of “justice,” including its aspect of revenge.

It will become possible, in some sense and
under some kind of interpretation, at last to
make the punishment fit the crime. Culprits
may be made to suffer all that their victims
have suffered, and to make complete resti-
tution. Would-be adventurers, exploiters,
tyrants, and rogues will be curbed by fear of
society’s revenge: they will have much more
to fear than death. There will be no more
attitude of “might as well be hanged for a
sheep as a lamb.” If a tyrant causes a thousand
people to be half starved for a year, he might
be punished by being half starved himself for
a thousand years - perhaps with a couple of
centuries off for good behavior, or such other
modification as would not weaken the deter-
rent principle.

Sex Morals and Family Life

It was indicated in Chapter VII that birth
control will almost certainly sooner or later
become de rigeur, at least for a certain period
in history, and that this would happen even
without freezers and immortality, simply
because of the problem of natural increase.
The availability and general practice of birth
control by methods less clumsy than those
now in general use - e.g., pills for either man
or woman - and the much smaller average
size of families and much smaller fraction of
children in the population, will have many ef-
fects in many areas of life. But another devel-
opment, seldom yet discussed, will have even
larger effects.
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Research proceeds apace on techniques of
“ectogenesis,” or the raising of “test tube”
babies in artificial wombs instead of allowing
normal gestation in the body of the mother.

It is also foreseen that it will be possible to
produce a child with only one parent, which
could be either a man or a woman. (119) Such
a parthenogenetic child, since it would have
the same genetic make-up as its parent, would
in a sense be a twin as well as offspring.

Ordinarily, one presumes, a child will have
two parents. Few of us are so vain as to desire
our children to be duplicates of ourselves. But
ectogenesis will certainly become the rule:
when it becomes available, what woman will
prefer the ordeal of “carrying” and delivering
a child?

At present, of course, many women will not
admit the ordeal is disgusting, and may even
insist it is “beautiful.” But this is obviously
just a psychological trick, making a virtue of
necessity. One might just as well claim our
methods of waste elimination are beautiful.

There will, of course, be a transition period
and a rear-guard of opposition to this prac-
tice. Its opponents will be the same kind of
people as those who howled against the use
of anesthesia in childbirth when this was first
introduced, claiming it was “unnatural,” and
that it was “intended” for women to suffer as
punishment for their sins, and that mother
love would be reduced if the pain of child-
birth were removed.

Fathers love their children as much as moth-
ers, without carrying or delivering them,
and there will be no loss in this respect when
ectogenesis becomes the rule. But there will
be profound social changes.

Essentially, motherhood will be abolished.
A child will usually not have a father and a
mother, but instead will have two “fathers,”

one male and one female. The word “mother”
may or may not persist, but its essence - ges-
tation and delivery - will be gone. (Nursing is
already a nearly abandoned custom in many
communities.)

The differences between men and women will
then be at a minimum. Most of the present
differences are cultural, and the difference

in physical size is of little importance; there

is more difference in size between certain
races of man than there is between men and
women of the same race. Women will obtain
genuine equality in almost all spheres.

In sex relations, women may become univer-
sally the aggressors. After all, they are not as
definitely limited in capacity as are men; and
when women need no longer fear pregnancy,
the traditional roles of “taker” and “giver”
may be reversed.

On the other hand, full equality may be
restored by the discovery of ways to give men
unlimited virility.

These developments need not be regarded as
especially alarming. Sex is only a part of life,
and not the most important part. Its problems
form only a part of the enormous package of
problems we must wrap up.

The relaxed sexual habits that may develop do
not seem likely to eliminate family life nor de-
molish the institution of marriage. It may be-
come customary to experiment more or less
promiscuously early in life, and marry at a
later time than is usual now. But most people
will still want children. Even in the absence of
children, marriage serves an important pur-
pose, as we know from the many successful
childless marriages, and still more from the
many successful marriages of divorced and
widowed people whose children are grown
and gone. Most people, sooner or later in life,
want and need the stability, comfort, and se-
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curity of a relationship which neither friends
nor blood relatives can supply.

The Question of Non-human
Intelligent Entities

Modes and standards of conduct and inter-
course may have to be developed with respect
to intelligent creatures other than human. The
three outstanding possibilities seem to con-
cern the dolphins, robots, and extraterrestrial
life forms.

It has been ascertained that dolphins have
brains larger and more complex than those of
men. Some investigators believe the dolphins,
despite their lack of hands and artifacts, may
be truly intelligent, and can perhaps be taught
to communicate. (60) If this is true, we may
eventually have to share the planet with them,
and perhaps with some of their cousins, the
whales.

With respect to thinking machines, the prob-
lem is much thornier. To begin with, even
though the philosophical notion of dualism
has been singularly unproductive and the
dualists in more or less steady retreat, nev-
ertheless the mind-body problem remains
unresolved. And even if we forget about dual-
ism, it remains conceivable that a “machine”
made of meat and gravy may have modes of
existence not available to a machine of tubes
and wires. That is, it is conceivable - although
I think it farfetched - that regardless of their
problem-solving, decision-making, and goal-
seeking abilities, machines will never be wor-
thy of the appellation “living” But if we can
find an appropriate test for the first thinking
machine, Adam MacElectrosap, and discover
he really does have awareness and essential
life, then we shall be faced with a tough moral
problem in deciding whether to keep him
enslaved. (MAChine, ELECTROnic, SAPient,
of course.)

We may also face a tough practical problem
in deciding whether it is safe to keep him at
all, enslaved or not. The possibility, celebrated
in many a gruesome story, that our creations
may some day turn on us and overwhelm us,
is a real one. Professor Wiener, for example,
believes that machines may not inevitably
remain subject to man. (101)

After all, intelligent machines will necessarily
have some degree of independence, initiative,
and unpredictability - this is inherent in their
intelligence, and this is why they are of value.
Can we hope to control such entities, which
will be in many respects, and perhaps in most
respects, be

superior to ourselves? The answer is not
obvious. On the one hand, it is by no means
unknown for the inferior intellect to domi-
nate the superior. Greek scholars were held
as slaves by Roman farmers. In certain en-
vironments, a tiger can kill a man. And it is
perhaps conceivable that a mind could be
massive and brilliant, yet mild and submis-
sive. On the other hand, there must remain an
element of doubt. One suspects that, sooner
or later, the greater mind will have its way.

It is clear that no rules, no restraints, no
restrictions can be relied upon; and of course
it matters not at all that the machine has no
direct physical powers or access to weapons.
The machine, if it is to function, must be al-
lowed to communicate, and if it can commu-
nicate it can probably persuade, and that is all
that is necessary.

To realize just how bad the situation could

be, we need only reflect that we may not even
know where our interests lie! The machine
will know what is best for us, and what is

best for itself, and what courses of action are
appropriate for these respective goals; but we
may know none of these things, and be forced
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to rely on the machine!

The remedy;, as hinted earlier, may lie in cou-
pling a human brain to the machine, either
permanently or occasionally. If the circuits
can be integrated so that the machine is only
an extension and enlargement of the man s
mind, then the situation may be under con-
trol. This would also represent a new level of
life for the man, an experience we can hardly
imagine.

Finally, turning to the question of possible ex-
traterrestrial life, we find a riddle of awesome
proportions. Where is everybody? Since the
known universe contains at least 100,000,000
galaxies, with each galaxy numbering from
100,000,000 to 100,000,000,000 or more stars,
and since most of these are at least several
billion years old, some scientists think life
must have developed on a great many worlds,
and that in fact intelligent life must exist right
now on myriad alien worlds.

Yet it is not true that “science agrees” there
must be intelligent life on many worlds; the
consensus of science appears to be uncer-
tainty. (57) There does seem to be fairly good
evidence that many stars have planets, that
many of these may be suitable for life as we
know it, and that under suitable circumstanc-
es life will probably arise. But there seems to
be a possibility

that most planets suitable for life have no
land surface. More important, there seem

to be no very securely based calculations

to find the probability of intelligence devel-
oping from life, or civilization from intel-
ligence. Therefore we must not be awed by
the fact that the universe contains probably
over 1,000,000,000,000,000,000,000 stars; the
probability of civilization having developed in
one of these systems could easily be much less
than one in 1,000,000,000,000,000,000,000.

The Prospect for Immortality”

If civilizations are common, then civilizations
in advance of ours should also be common

- but in that case, why have there been no
visitors? I know of no convincing explanation.
The three most common suggestions are: (1)
Time is too vast; all our neighbors are either
far behind us or far ahead of us in develop-
ment, and in either case cannot be expected
to traffic with us; (2) Space is too vast, and
because of the limiting velocity of light, and
perhaps unknown dangers, interstellar travel
is forever impractical; (3) “They” exist, and
know about us, but just don’t give a damn, or
are watching but not interfering.

All three suggestions seem implausible in
light of our own psychology and prospects.
As we indicated in Chapter VII, the Golden
Age will bring essentially unlimited wealth,
with matter and energy freely available, and
organization, in the form of thinking ma-
chines, also virtually unlimited. Then surely
we will either scout the universe ourselves,
or send out drone vehicles to investigate and
report. If we find life, we will monitor it and
take over its guidance and development,
either out of charity or wariness. We will not
allow fellow creatures to stumble on in mis-
ery, or develop into threats. The size of the
universe means nothing: we have all the stars
to tap for matter and energy, and our thinking
machines can propagate themselves to any
necessary number.

Certain dark suggestions have been made
about the fate of man, and of those others
who have failed to visit us. Perhaps civiliza-
tions that reach a high technological level
always destroy themselves. Perhaps the fun-
damental problems of philosophy have no
solution, and the final reward of progress is
only the fullness of the realization that noth-
ing matters; after the fruit ripens, the next
stage may not be super-ripeness, but rot. But
such pessimistic thoughts as these are prema-
ture, to say the least. For the present, let us
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simply acknowledge that the mystery remains
a mystery, and also that we may, in fact, be
ourselves the universe’s elder race.

In any case, we gaze at the night sky and see
the stars like dust, and reflect: either we are all
alone in this vast universe, or else somewhere
out there are other thinking beings, whom

we may one day meet. Either way;, it gives one
pause.

Some Near-term Developments

Even the richest men of earlier times lacked
many of the things available to the ordinary
American and European today. These include:
fast communication, fast travel, relatively reli-
able justice, accessible information, reliable
emergency services such as fire and police
departments, efficient plumbing, weather
forecasts, insurance policies, loans on reason-
able terms, dentistry, air conditioning, out

of season foods, eyeglasses, anesthesia, and
many other kinds of medical services and
medicines. Certainly happiness is not directly
proportional to wealth, comfort, safety, and
peace of mind, but there is nevertheless a cor-
relation.

Likewise we today are virtual paupers, com-
pared to what we will be as resuscitees. Many
extremely important goods, services, and
modes of living will be available that do not
exist today; some of these have already been
indicated.

In addition to the qualitatively new things,
there will soon be much available which
requires essentially no technological advances
or breakthroughs whatever - which requires,
in fact, nothing except more work, more
production, more automation, more wealth,
of a kind that already exists, and ordinary
progress.

Cities may be weather-controlled, if neces-

sary by covering the streets with retractable
roofs; the air and the streets will be kept clean
and sanitary. A half-inch of snow will not tie
up traffic. Hay fever and other allergy victims
will have relief.

Safety and law enforcement in cities may

be greatly improved in several ways. Public
places may be monitored by recorded televi-
sion, to speed assistance and to preserve evi-
dence. (For example, all vehicular traffic may
be continuously filmed, unless the legislatures
decide the infringement of privacy is an
overriding consideration.) Homes and even
individuals may carry small emergency signal
units, which could summon ambulances,
firemen, police, tow-trucks, freezer techni-
cians, etc. This might be combined with wrist
radios, in the manner of Dick Tracy.

Honesty in private and public employment
may be promoted by the use of periodic rou-
tine lie detector tests, covering prescribed ar-
eas, to ensure that trust has not been violated,
as a condition of employment. Nothing helps
morality so much as removing temptation. Of
course, the legislatures may decide that this is
akin to forcing a man to testify against him-
self, and disallow it, especially since it might
be required of the legislators as well.

Full-coverage liability insurance may be avail-
able and compulsory, so that everyone will be
financially responsible, and collectible in case
he commits any kind of wrong. Those whose
records indicate they are poor risks will be
insured by the state, but their activities may
be restricted.

The Department of Health, Education and
Welfare in the United States, and similar
agencies elsewhere, may take increased
responsibility for family life and training. At
present, children are produced and raised
usually by unskilled labor; little human beings
are at the mercy of ignoramuses and brutes.
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The children will probably not, except in ex-
treme cases, be taken from the parents, since
it seems generally agreed that even a good
orphan asylum is worse than even a rather
bad family. But heavy pressure will be exerted
to force parents to educate themselves and
qualify themselves as parents, and the chil-
dren will be protected through some kind of
routine inspection.

Justice will be more uniform, more reliable,
and cheaper. The absurd system of punish-
ment typified by “thirty dollars or thirty days”
will be discarded. Jail may be used only for
people who are physically dangerous, or who
may do irreparable damage, and not for those
guilty of crimes strictly against property or

of technical offenses such as violation of the
anti-trust laws. Offenses in the latter category
may be dealt with by fines linked to ability

to pay, with credit given if necessary, and by
supervised probation or restriction of activi-
ties. The rules of evidence will be drastically
revised and modernized to allow a more logi-
cal evaluation of probabilities. The “reason-
able doubt” rule may be replaced by a formula
based on percentage probabilities.

Our republic could be transformed into a
democracy, or perhaps a weighted democ-
racy, through electronics. Every home might
have a voting machine attachment built into
its TV set, capable of identifying citizens by
their fingerprints or retinal patterns or what-
not, and able to record and transmit votes.
With the awkward machinery of voting thus
streamlined, it might become practical to
submit every important issue to referendum.

Conceivably, the machine might first test the
voter, and allow him to vote only if he proves
he understands the issue reasonably well. It

is also possible, as previously hinted, that the
one-man-one-vote rule may be modified, giv-
ing a man instead a variable number of votes,
depending on such things as his knowledge
and the degree to which the issue affects him.
(Admittedly, such notions would raise com-
plex problems - but so did the replacement of
buggies by autos, and so do most advances.
The problems must be met and solved, and
not dodged.)

Transcontinental supersonic subways, with
fares low relative to average income, will al-
low everyone holidays and vacations in the
mountains, forest reserves, or on either shore.
In town, similar systems will fractionate com-
muting time.

The dull and unpleasant jobs will either be
eliminated by automation, or compensated by
shorter hours or higher pay. It is even pos-
sible that before very long all citizens will

be allowed a basic income just for breath-

ing, although jobs would be available for

the qualified and would provide additional
income. Perhaps the one inescapable form of
work, and the main duty of all citizens, will be
participation in political processes.

Those who find the mid-twentieth century
a little lacking may well take heart. We have
hardly begun to live.

NEXT ISSUE:
Chapter XI: The Freezer-Centered Society
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